ABSTRACT. This study explores the effect of a conceptual change text on students' awareness of common misconceptions on the particle model of matter. The conceptual change text was designed based on principles of text comprehensibility, of conceptual change instruction and of instructional approaches how to introduce the particle model. It was evaluated in an empirical study with 214 students. Students' learning was measured with a pre-post-test design. Item response theory was used for analysing students' answers. We found that reading the criteria-based text fostered students' awareness of common misconceptions about the particle model and yielded overall improved results as compared to reading a traditional text.
INTRODUCTION
According to the constructivist model, learning can be seen as an active, goal-oriented process. The individual's prior knowledge influences profoundly what is noticed about the environment and how this information is processed (Bransford, Brown & Cocking, 2000; Cobb, 1994) . When students enter science classes, they bring along a plethora of ideas about scientific phenomena which are often not compatible with the scientific view. Different terms are used in educational literature to refer to these ideas such as preconceptions, alternative ideas or misconceptions 1 (see Duit, 2009) . A non-addressing of these ideas may entail learning difficulties (e.g. Driver, Guesne & Tiberghien, 1985; Nakhleh, 1992; Treagust, Duit & Nieswandt, 2000) . Additionally, both physics and chemistry use highly abstract concepts to explain phenomena. Not only that students have to deal with abstract ideas such as atoms, molecules or bonding but they also have to become skilled in using different kinds of models to connect these ideas with observable phenomena. It has been repeatedly shown that building appropriate model understanding is a highly intricate process (e.g. Grosslight, Unger, Jay & Smith, 1991; Mikelskis-Seifert, 2002; Nakhleh & Samarapungavan, 1999; Nakhleh, Samarapungavan & Saglam, 2005; Parchmann & Schmidt, 2003; Treagust, Chittleborough & Mamiala, 2002) .
One of the major research questions in science education research is how to influence traditional science teaching in order to support students in overcoming these learning difficulties. One approach which is based on current theories of teaching and learning suggests a more student-centred classroom that encourages self-directed learning (Bransford et al., 2000; Parchmann, Gräsel, Baer, Nentwig, Demuth, Ralle & the ChiK Project Group, 2006) . This requires a teaching approach which offers students the possibility to work independently, combined with phases of instruction and reflection. Different information sources are used in this context such as science books, computer programmes, experimental procedures or the Internet. The quality of the textual material that is given to the students thus becomes a pivotal aspect of preparing supporting and challenging learning environments.
Against this background, the present study investigated whether a criteria-based conceptual change text on the particle model of matter supports students better in overcoming common misconceptions than an ordinary textbook text.
STATE OF RESEARCH

Conceptual Change
Conceptual change research is concerned with the questions how misconceptions develop and how they can be addressed in instruction. This research field has its roots both in cognitive science and in research on science education (Vosnidaou, 1999) . The range of investigation is comprehensive and widespread in both fields. In the following, only some general aspects and results are outlined (for literature reviews, see, e.g. Duit, 1999; Hewson, Beeth & Thorley, 1998; Limón, 2001; Vosnidaou, 1999) .
Despite almost 30 years of research on conceptual change, there is still no common agreement on how to interpret the notion of concept. While the term 'concept' is often used as a synonym for 'category', we agree with DiSessa & Sherin (1998) who argue that within science education the notion of concept is used in a much broader sense. Following White's (1994) interpretation, the notion of concept is regarded in this article as a synonym for 'conception', namely large knowledge structures in which main aspects of a certain field are connected in multiple ways. These knowledge structures enable the individual to find domain-specific
